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PRELIMINARY AND SHORT REPORTS
THE FATE OF CHOLINE IN NORMAL AND PATHOLOGIC KERATINIZATION OF
THE EPIDERMIS*
BENNETH L. SNIDER, M.D., HELEN R. GOTTSCHALK, M.D. AND STEPHEN ROTHMAN, M.D.
In this work the choline content of the skin was determined by the microbiologi-
cal method of Horowitz and Beadle (1). The method is based on the use of a mutant of neu-
rospora crassa which is unable to thrive on a basal medium without the presence of choline.
Under standardized conditions the weight of the colony of the neurospora mutant is a meas-
ure of the amount of choline present. Free and total choline can be estimated separately by
using the same material before and after hydrolysis because the neurospora mutant utilizes
only free choline (2).
Strips of skin were removed from the abdominal region of white adult cadavers not later
than 24 hours after death. Epidermis and corium were separated by the heat method of
Baumberger et al. (3). Scales were collected a) from healthy young male medical students
who were scraped on chest and back with dull scalpels 24 hours after bathing; b) from a
healthy young male with postinflammatory scaling after sunburn; c) from psoriasis plaques;
and d) from patients suffering from exfoliative dermatitis.
TABLE I
Free and total choline content of cutaneous elements
(mg./Gm. wet weight)
__________
TREE TOTAL % FREE
Epidermis, human cadaver, abdominal skin
Corium, human cadaver, abdominal skin
0.067
0.009
1.2
0.18
5.6
5.0
Normal (scraped) scales
Scales (postinflammatory, after sunburn)
Psoriasis scales
Exfol. d. scales (psoriatic)
0.022
0.175
0.376
0.051
0.036
0.244
0.455
61.1
71.7
82.7
The results summarized in table I show that the total choline content of the epidermis
is about 6 times higher than that of the corium. This was to be expected because of the
essentially acellular structure of the corium. In both layers about 95% of the choline is
present in bound form, probably as a constituent of phospholipids.
In scales the choline content was found to be considerably lower than in the total epi-
dermis. Its concentration in normal scales is about 23 times and in postinfiammatory scales
about 33 times lower than in the epidermis. Considering that our values are expressed in
percentages of wet weight and that the epidermis contains an average of 70% water as con-
trasted with less than 10% in the horny layer, these differences are actually much greater.
However, in pathologic desquamatory processes in which keratinization is greatly accel-
erated due to increased epithelial proliferation as in psoriasis and exfoliative dermatitis (4)
the choline values of the scales are relatively high (tables I and II). If the data of table II
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are reviewed in the light of clinical findings it appears that the more the keratinization is
accelerated the higher is the choline content of the scales.
In pathologically accelerated cornification 60 to 82% of the total choline in the scales are
present in free form (table I). This finding as contrasted with only 5% of free choline in the
total epidermis indicates hydrolysis of phospholipids during this process.
Unfortunately, the yield of normal scales obtained from scraping of normal persons is so
low that as yet we have been unable to collect enough material to estimate free and total
choline in the same pooled sample. However, earlier data of Kooyman (5) indicate that in
the normal keratinization process, too, there is decomposition of phospholipids. This au-
thor studying the lipids of the epidermis of palms and soles found the concentration of phos-
pholipids (expressed in percentages of dry weight) to be 2.62 in the non-cornified epidermis
and 0.14 in the horny layer.
TABLE II
Total choline content of scales
(nig./Gm. wet weight)
PATIENT SOURCE OF SCALES TOTAL CHOLINE
C. S
E. W
E. W
E. W
E. W
E. B
E. B
psoriasis
psoriasis
psoriasis
psoriasis
psoriasis
psoriasis
psoriasis
0.21
0.244
0.20
0.125
0.165
0.240
0.200
M. H
M. H
M. W
M. W
M. W
exfol. d. (psoriatic)
exfol. d. (psoriatic)
exfol. d. (pit. rubra)
exfol. d. (pit. rubra)
exfol. d. (pit. rubra)
0.425
0.455
0.30
0.32
0.276
SUMMARY
The human epidermis contains more than 6 times as much choline as the corium. In both
layers about 95% of the choline is present in bound form. In normal scales the total choline
content is s or less of that of the epidermis. Thus it appears that in the normal keratiniza-
tion process choline is decomposed to a great extent. In pathologically accelerated keratin-
ization, however, this decomposition is rather incomplete.
Keratinization is connected with hydrolytic decomposition of the choline-containing
phospholipids. The faster the keratinization proceeds the higher is the relative amount of
free choline.
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